on =21,500 ha and were worth about $62.5 million in the 1991-92 production season (Florida Agricultural Statistics Service, 199 3) . Traditionally, watermelons have been direct-seeded because planting is easier and seed costs are low. Also, most of the watermelons in Florida have been produced without mulch. As growers have adapted to production on polyethylene mulch, methods of crop establishment have changed. Some of the advantages of transplanting include: 1 ) reduced seed requirements (a benefit with expensive hybrids or seedless cultivars); 2) potentially earlier harvests; 3) occasional increase in total yield; and 4) more-precise stand establishment, which is necessary for uniform fruit size. In addition, transplants are more satisfactory for production of seedless watermelons due to their poor seed germination under field conditions.
In muskmelons, early yields (Brown and Osborn,1989; Wiedenfeld et al., 1990) and total yields (Brown and Osborn, 1989) are increased with transplants compared to direct-seeded plants. Berle et al., (1988) found no difference in yield (number/ha) when transplanted or direct-seeded muskmelons were produced on black polyethylene-mulched beds. In a 4-year study using 'Crimson Sweet' watermelons, Hochmuth et al. (1991) reported higher early yields each season when using transplants and higher total yields in 2 of 4 years. Hall (1989) reported higher total yield with transplants for 'Charleston Gray', but not with 'Crimson Sweet' watermelons. Other researchers (Vavrina et al., 1990) using 'Crimson Sweet' have shown higher yields of first-harvest fruits when using transplants, but not in total yields or fruit size. Transplanting has not been reported to result in a decrease in yield, but it often has resulted in higher total yields compared to direct-seeded plants.
This study was done to clarify the benefit of using transplants of several cultivars in two watermelon production areas of Florida.
Materials and methods
Quincy. Watermelons were grown on Dothan loamy fine sandy (fine-loamy, siliceous, thermic Typic Kandiudult) soils during 1984 to 1989. Beds were fumigated only in 1988 and 1989 with 267 kg·ha -1 of a 98 methyl bromide : 2 chloropicrin mixture as beds were mulched. All fertilizer was applied preplant in a modified broadcast under the mulch. Rates used (in kg·ha -1 ) of N-P-K were 157-70-100 in 1984, 134-36-132 in 1985 through 1988, and 16845-141 in 1989 . Beds on 3-m centers with 91-cm tops were covered with black polyethylene mulch (0.032 mm) each year. Cultivars used were 'Charleston Gray' in 1984 , 1985 , 1986 and 'Jubilee' in 1988 . Transplants were grown in Todd 150 planter flats (Speedling Inc., Sun City, Fla.) with cell dimensions of 38 mm × 38 mm and 64 mm deep. Flats were filled with a peat-lite media (Metro Mix 220, Grace Sierra, Milpitas, Calif.) and seedlings were grown for 5 weeks before transplanting. Direct-seeding was done by mixing the seed in "plug-mix" (fine peat/vermiculite) medium and placing ≈ 120 cm 3 of the seed mix at each hill in the field at the same time as transplanting. Planting dates were 28 Mar. 1984 and 1985 , 27 Mar. 1986 , 22 Mar. 1988 , and 29 Mar. 1989 . In-row spacing was 102 cm in 1984, 1985, and 1986 and 91 cm in 1988 and 1989 . Plots were irrigated with overhead sprinkler system in 1984, 1985, 1986, and 1988 and drip system in 1989. Labeled pesticides were applied for disease and insect control.
A randomized complete-block design experiment with four replications was used. Marketable yield (fruits >6.8 kg) and fruit weight and number were determined. There were three harvests in 1984, 1985, and 1986 and four harvests in 1988 and 1989 . In 1989, notations also were made as to the number of fruit touching the mulched bed.
Live Oak. Watermelons were grown on Lakeland fine sand (thermic, coated Typic Quartzipsamment) soil during 1987 to 1990 at AREC, Live Oak. Fertilizer was applied at a rate of 146N-20P-121K(kg· ha -1 ) in each production year. Beds on 2.25-m centers were fumigatedwith 336 kg·ha -1 of a 98 methyl bromide : 2 chloropicrin mixture and covered with black polyethylene mulch (0.032 mm). Bed width was 91 cm in each production year, except 1990, when bed width was 61 cm. 'Crimson Sweet' was used each year. Transplants from a commercial transplant producer were 4 weeks old from seeding when planted in the field. Planting dates were 20 Mar. in 1987 , 24 Mar. 1988 , and 22 Mar. 1989 . In-row spacing was 46 cm in 1988 46 cm in and 91 cm in 1987 46 cm in , 1989 46 cm in , and 1990 46 cm in . For direct-seeding in 1987 46 cm in and 1988 , seeds were mixed in plug-mix media and planted in the field at the same time as transplanting. Plug-mix media was not used in 1989 and 1990. 
Results
Quincy, 'Charlestom Gray'. Early fruit yields were significantly ( P ≤ 0.05 ) higher from transplants during all years except 1984 ( P = 0.09) ( Table  1) . Total yields were significantly higher from transplants in 2 of the 4 years ( Table 1 ). In 1984 and 1986, total yields from transplants and directseeded plots were not significantly different. Total yields in these 2 years were also lower than expected due to severe infection with watermelon mosaic virus II. Infection occurred early in both years, and symptoms were visible on both foliage and fruit.
The fruit weights followed the same pattern as total yield, with larger fruit occurring with transplants in 1985 and 1989 (Table 1) . There was no significant effect of transplanting on average fruit weight in 1984 or 1986. This again may have been due to the stress brought about by the virus infection.
Quincy, 'Jubilee'. The transplanted watermelons produced significantly higher early yields than the direct-seeded watermelons (Table 2) . Transplanted watermelons also produced significantly higher total yields in 1989 than the direct-seeded watermelons, but not in 1988 (Table 2) . Again, average fruit weights followed the same pattern as the total yields, with no significant differences in 1988. In 1989, average fruit weights were significantly higher from transplanting than from direct-seeding (Table 2 ).
In 1989, in 'Charleston Gray' and 'Jubilee', observations were recorded as-to how many of the fruits were on or touching the mulched bed (Table 3 ). An assumption was made that vines would grow at random and fruit set would be at random. A significantly higher percentage of fruit were touching the mulch from transplants (74%) compared to direct-seeded plants (51%). Percentage of fruit from 'Charleston Gray' touching mulch (77%) was significantly higher than fruit of 'Jubilee' (48%). There was no interaction of cultivar and planting method for percentage of fruit touching the mulch. Live Oak, 'Crimson Sweet'. Watermelons established from transplants produced higher early yields than from direct-seeded plants in all four production years (Table 4) . Total yields were not affected significantly by planting method in 1987 or 1988, but, in 1989 and 1990 , yields from transplants were significantly higher than from directseeded plants (Table 4) . Average fruit weights were significantly greater for transplants only in 1990 (Table 4) .
Discussion
In these studies, earliness was enhanced consistently by transplanting compared to direct-seeding. In nine out of 10 cultivar/year combinations, transplanting produced significantly higher early yields than plants grown from direct-seeding. Earliness results in higher profitability (Meline and Hochmuth, 1988) , and justifies the use of transplants for watermelon production where earliness is desired, even though production cost is higher ($181/ha) when transplants are used (Table 5) . When hybrid seed is used, the cost difference per hectare in the two planting systems is reduced from $181 to $l13 (Table 5) .
Total fruit yields from transplants were higher in nine of 10 cultivar/year combinations, but were significantly higher in only five of the combinations. Transplanting in these studies produced higher yields 50% of the time, with a range of increase of 37% to 57%, depending upon cultivar/year combination. These findings are consistent with those of other researchers (Hall,1989; Hochmuth et al.,1991; Vavrina et al.,1990) . The increase in yields with transplants could be due to an increase in fruit set closer to the crown. In 1989, at the Quincy location, fruit from transplants of both 'Charleston Gray' and 'Jubilee' were larger than those from direct-seeded plants (Tables 1 and 2) . Also, in this production season, more fruit from transplants of both cultivars were touching the mulched bed than those from direct-seeded plants, suggesting that more fruit had set closer to the crown of the plant. In this study, the increase in fruit size maybe the result of fruit set closer to the crown and may help explain why yield increases sometimes may occur with transplants. The results of this series of studies clearly show the benefit that growers would realize from using transplants in their production program. Literature Cited
